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more or less than the other, the resultant  light is no longer plane but elliptically polarized.
From (22) and (23) we have
tan (e — e) = cos 6 V{1 - /t~2 cosec2 6], whence
cos (2e' - 2e) =
.(24)
(1 + p?) sin2 0-1
The most interesting case occurs when the difference of phase amounts to a quarter of a period, corresponding to light circularly polarized. If, however, we put cos (2e' — 2e) = 0, we find
V sin2 0 = 1+ fi ± V{(1 + y"2)2 - 8f*?},
from which it appears that, in order that sin 6 may be real, /u,2 must exceed 3 + \/8. So large a value of jj? not being available, the conversion of plane-polarized into circularly-polarized light by one reflexion is impracticable.
The desired object may, however, be attained by two successive reflexions. The angle of incidence may be so accommodated to the index that the alteration of phase amounts to | period, in which case a second reflexion under the same conditions will give rise to light circularly polarized. Putting (2e — 2e') = \ir, we get
2/*2sm'1 <9 = (l + Vi) {(! + /<> sin2 0 + Ij, ...............(25)
an equation by which 6 is determined when /u, is given. It appears that, when /A = 1-51, 6 = 48° 37' or 54° 37'. These results were verified by Fresnel by means of the rhomb shown in Fig. 27.
The problem of reflexion upon the elastic solid theory, when the vibrations are executed in the plane of incidence, is more complicated, on account of the tendency to form waves of dilatation. In order to get rid of these, to which no optical phenomena correspond, it is necessary to follow Green in supposing that the velocity of such waves is infinite, or that the media are incompressible*. Even then we have to introduce in the neighbourhood of the interface waves variously called longitudinal, pressural, or surface waves; otherwise it is impossible to satisfy the conditions of continuity of strain and stress. These waves, analogous in this respect to those occurring in the second medium when total reflexion is in progress (19), extend to a depth of a few wave-lengths only, and they are so
* The supposition that the velocity is /ero, favoured by some writers, is inadmissible. Even dilatational waves involve a shearing of the medium, and must therefore be propagated at a finite rate, unless the resistance to compression were negative. But in that case the equilibrium would be unstable. [1901. Lord Kelvin has since (Phil. Mag. xxvi. p. 415, 1888) shown that, if the medium be held fast at the boundary, negative resistance to compression need not involve instability.]
Fig. 27.
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